
Paleozoic Source Rocks and Petroleum System in Kuwait 

F.H Abdullah1, F.F Shaaban 2 

1 - Kuwait University, Faculty of Science, Earth and Environmental Department.; fozabd2008@gmail.com 
2 - Department of Science-Basic Education, PAAET.; ff.shaaban@paaet.edu.kw 

ABSTRACT 

The Paleozoic petroleum system in the State of Kuwait, is a part of the Paleozoic system of the Arabian Iranian Basin 

which is one of the richest petroleum-producing systems in the world. Today geologic knowledge on the Paleozoic 

Petroleum system is relatively low compared to the upper Mesozoic and Cenozoic system in Kuwait. The aim of this 

study is to evaluate the Paleozoic petroleum system in Kuwait. 

Core rock samples were collected from four wells located in the south and north of Kuwait including Burgan Field (BG) 

and Northwest Raudhatain Field (NWRA). Wireline logs were provided for these wells as well as five other wells 

distributed around other Kuwaiti oil fields. Vertically, the study covers the Permian Khuff and Carboniferous Unayzah 

Formations, where the deepest cored rock samples were provided. Standard organic geochemical analyses were carried 

out on these cored intervals to extract oil samples. Vitrinite and bitumen reflectance were undertaken on selected 

samples. 

The log and core studies show that the Khuff Formation is characterized by a heterogeneous lithology of dolomite and 

anhydrites interbedded with thin shale layers. The Khuff in the sampled interval is seen to have diagenetically altered 

from a calcareous grainstone which was deposited in a shallow marine environment. The lowermost part, the Basal 

Khuff, is a clastic sand mixed with muddy sand and intercalated calcareous shale. The Unayzah Formation is composed 

of cycles of fine grained sandstone, siltstones and claystone interbedded with thin beds of argillaceous limestone. The 

porosity is mainly intergranular and ranges from 2 to 15%. The lower part of the formation has low water saturation 

which gave rise to considerable hydrocarbon saturation. In Khuff Formation local hydrocarbon saturation intervals are 

detected at some porous zones particularly in BG and Muriba MU Fields. 

Laminated shale is rare in the Khuff Formation, except for a 10 ft interval in the BG well.  This section is also present, 

and  thicker in the NWRA well. The lower Unayzah Formation contains many dark bituminous shale intervals. These 

shales are laminated stromatolites with common pyrite grains. The bitumen is filling the abundant fractures as well as 

the laminated structures which indicate possible vertical and/or horizontal migration. 

Analysis of the organic geochemical results show that the Khuff Formation has an average TOC of 1.8 wt. %, whereas 

the Unayzah has an average of 2 wt.% with maximum values in the northern fields. As isolated kerogen petrographic 

study reveals that both formations are a mixture of marine algal with terrestrial organic matter.  



The maturity level for these shaly rocks shows an overmature source rock with Ro (1.85%-2.5%), while the oil extract 

shows a lower level of maturation that reaches early to middle oil generation stage. 


